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Abstract: The first recordof a Tremarctinaebearin Venezuelawasmadeby Royo y GÓMEZin
1960.Sincethen,threenewspecimensfromtwo localitieshavebeencollectedbutnotreported.
The purposeof this contributionis to discussthetaxonomy,biostratigraphy,andbiogeographic
implicationsof theserecords.Thebeargeneraincludedin thesubfamilyTremarctinaearedistributed
exclusivelyin America. In SouthAmericaonly one fossil genusis recorded,Arctotherium,
comprisingfivespecies:A. angustidens,restrictedtotheEnsenadan(early- middlePleistocene)of
ArgentinaandBolivia;A. vetustum,recordedonlyin theBonaerian(middlePleistocene)of Brazil
andArgentina;twoBonaerianandLujanian(middlePleistocene- earlyHolocene)species,A.
bonariense(recordedonlyinArgentina),andA. tarijense(occurringinArgentina,Bolivia,Uruguay
andChile);andA. wingei,recordedwithcertaintyonlyin theLujanian(latePleistocene- early
Holocene).Afterthepresentstudyweconcludethat(1)A. wingeiis theonlyspeciesrecordedin
Venezuela,and(2)allknownspecimenshaveLujanianpravenance.OutsideVenezuela,thisspeciesis
recordedfromBoliviaandBrazilbutwithoutprecisestratigraphicdata.AlthoughA. wingeiis oneof
themostplesiomorphicArctotheriumspecies,it hasnotbeenrecordedin sedimentsolderthanlate
Pleistocene.This couldbe interpretedasspeciespreferencefor low latitudetropicalor subtropical
enviranments,whicharepoorlyrepresentedinearlyPleistocenecontinentalsediments.
Key words:Ursidae,Tremarctinae,Arctotheriumwingei,SouthAmerica,Muaco,GuácharaCave,
Venezuela,Pleistocene.
1. Introduction
The beargenerathatconstitutethe subfamilyTre-
marctinae(Carnivora:Ursidae)are distributedex-
clusivelyin America.Of these,(1) Plionarctosis
recordedfrom late Mioceneto early Plioceneof
NorthAmericawith two species,P. edensisandP.
harroldorum;(2)ArctoduscontainstwoNorthAmeri-
canlatePliocene- Pleistocenespecies,A.pristinus
andA. simus;(3)Arctotheriumcomprisesfive South
001:10.1127/0077-7749/2007/0244-0287
Americanspecies:A. angustidens,restrictedto the
Ensenadan(early- middlePleistocene),A. vetustum,
recordedonlyin theBonaerian(middlePleistocene),
twoBonaerian-Lujanian(middlePleistocene- early
Holocene)species,A. bonariense,andA. tarijense
(SOIBELZON2004),and A. wingei,recordedwith
certaintyin theUpperPleistoceneonly(asestablished
in thispaper);.and(4) Tremarctoswithtwospecies,
T floridanusfromthelatePlioceneandPleistoceneof
North America,andthe only living tremarctine,T
0077-7749/07/0244-0287$ 3.00
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Fig. 1. Map of Venezueladepictingthelocalities"CuevadelGuácharo"(Monagasstate,Venezuela)andMuaco(Falcón
State,Venezuela).
ornatusfrom SouthAmerica,whichhas not been
recordedasa fossilthusfaroTheTremarctinaearea
monophyleticgroup,withPlionarctosandTremarctos
as basal generarepresentingthe sistergroup of
theshort-facedbearcladeformedby Arctodusand
Arctotherium,themostderivedgenusofthesubfamily
(SOIBELZON2002a,b).
The firstrecordof TremarctinaeinVenezuelawas
madeby Royo y GÓMEZ(1960)in Muaco,Falcón
state(Fig. 1); this authoridentifiedthe specimens
VF-405 and406 (Fig. 2a) asArctotheriumcf. bra-
siliense,buttheydidnotprovidea description.Later,
BOCQUENTIN-VILLANUEVA(1979) assignedthese
specimensto Arctodusbrasiliensis.CASAMIQUELA
(1979)citedPararctotheriumfor thelatePleistocene
of Taima-Taima,Falcón state.In 1994,LINARES
reportedthepresenceofA. brasiliensisin Cuevadel
Guácharo(Fig.1)butheneverpublishedanyfigures,
descriptionsor collectionnumbersof thespecimens
he mentioned.RecentlyAGUILERASOCORRO(2006)
referredtheshort-facedbearsfromTaima-Taimato
Arctotheriumbrasiliense.
The fossil recordof A. wingei in Venezuelais
extremelysignificantbecauseit is theonlyonefor
northernSouthAmerica;thegeographicallynearest
recordsarefromBoliviaandBrazil (about2700km
away).The entranceof the short-facedbearsinto
SouthAmericais expectedto be documentedby
futurefindingsin thelatePlioceneor earlyPleisto-
ceneof thispartof thecontinent(SOIBELZONetal.
2005).In addition,theVenezuelanrecordprovides
informationaboutapoorlyrecordedtaxon.
In thispaperwereviewthetaxonomyof thefossil
bearsfromVenezuela,providingdescriptionsforboth
knownandnew fossil remains(includingthe first
descriptionof the11-3andp4 morphologyin this
species).The new fossil remainsconsistof three
specimensfromtwolocalities(seebelow,chapter3).
It is noteworthythatthesearethe first recordsof
A. wingei with accuratestratigraphicprovenance.
AlthoughtherecordfromBolivialacksunambiguous
indicationsof its provenance,and those from
Brazilianlocalitiesare out of stratigraphicontext
(seeSOIBELZONetal.2005),webelievethatA. wingei
is restrictedtothelatePleistocene,sinceit hasnever
beenrecordedin theEnsenadanor Bonaerian,where
morethan 180Arctotheriumspecimenshavebeen
recordedso faroIn addition,we discussthepaleo-
biology of A. wingei and the paleobiogeographic
implicationsof itsnorthernrecords.
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2. Materialand methods
In discussingdentalmorphologyandsystematics,we
relymostlyonthenomenclatureandcharactersused
by SOIBELZON(2004); anatomicalnotationand
orientationof dentitionfollow the terminologyof
SMITH& DODSON(2003).Chronostratigraphic/geo-
chronologic units (Ensenadan,Bonaerian and
Lujanian)followthedefinitionsOfWOODBURNEetal.
(2006).All measurementswere taken with dial
calipers.Fig.4 showsareconstructionof thepastdis-
tributionof A. wingeiandA. tarijenseconstructed
by linkingthe localitieswheretheywererecorded
(assumingthatthe speciesoccurredin the encom-
passedarea)overamapof SouthAmerica.Themap
(takenfromCIONEet al. 2003)alsodepictsbiome
distributionin SouthAmericaduringthelastglacial
maximum(seeCIONEetal.2003formoredetails).
Specimens used for comparison: MACN 1453,type
of ArctotheriumwingeifromTarijaValley,Bolivia.UZM
5249,5715,5717,5721-22,and 5723;typesof Ursus
brasilienseLund ITomseveralcavesinLagoaSantaregion,
Brazil (seeWINGE 1895-1896).Other specimensof A.
wingeiITomBrazil:MinasGeraisstate,LapadaEscrivania
N 5: MACN 6273; Cearástate,Ubajara:GP/2-T4 (out
of stratigraphiccontext;see TRAJANO& FERRAREZZI
1994);Bahía state,CampoFormoso:IGC 10 (out of
stratigraphicontext,seeCARTELLE1998).Thespecimens
of A. tarijense,A. bonariense,A. vetustumandA. an-
gustidensusedforcomparisonarethoselistedinSOlBELZON
(2004).
Abbreviations: IGC, InstitutodeGeociencias,Universi-
dadeFederalde Minas Gerais,Brazil; GP Institutode
Geociencias,Universidadede SaoPaulo,Brazil; MACN,
MuseoArgentinodeCienciasNaturales"BemardinoRiva-
davia",RepúblicaArgentina;MBLUZ, MuseodeBiología
dela UniversidadelZulia,Venezuela;VF, MuseoRoyoy
Gómez, UniversidadCentralde Venezuela,Venezuela;
UZM, ZoologicalMuseum,Universityof Copenhagen,
Denmark.
3. Systematicpaleontology
Class MammaliaLINNAEUS,1758
Order CarnivoraBOWDICH,1821
Family UrsidaeGRAY,1825
SubfamilyTremarctinaeMERRIAM& STOCK,1925
GenusArctotheriumBURMEISTER,1879
ArctotheriumwingeiAMEGHINO,1902
(Synonyms:Arctotheriumcf.brasilienseRoyoy GOMEZ,
1960;ArctodusbrasiliensisBOCQUENTIN-VILLANUEVA,
1979)
Fig.2
Holotype: MACN 1453, from Tarija Valley,Bolivia;
Pleistocene(AMEGHINO1902).
Distribution: Bolivia,BrazilandVenezuela,latePleisto-
ceneto earlyHolocene(for a discussionof thetemporal
distributionofA. wingeioutsideVenezuelaseeSOlBELZON
2004).
Referred specimens: VF-405 (left P4 andMI) and
VF-406 (left M2) bothnumberscorrespondto thesame
specimen(Fig. 2a); MBLUZ-P-5.ll7 (left portion of
premaxillawith11-3)(Fig.2b);MBLUZ-P-5.l22 (leftp4),
MBLUZ-P-5.ll9 (left mI), MBLUZ-P-5.l20 (left m2)
(Fig. 2c) the three numberscorrespondto the same
specimen;MBLUZ P-5.l2l (rightmI), MBLUZ-P-5.2l6
(rightm2)bothnumberscorrespondtothesamespecimen
(Fig.2e);MBLUZ-P-5.118(leftCl) (Fig.2d).
Locality and age: VF-405 andVF-406 ITomMuaco
pa1eontologicalsite,locatedin northeastemFalcónState
betweenthe villages of Muaco and Carrizal (Fig.l);
(16.375:J: 400and9.030:J:240yearsBP, seeBOCQUETIN-
VILLANUEVA1979),latePleistocene.MBLUZ-P-5.2l6 to
P-5.l22 ITom "Cueva del Guácharo" (10olO'27"N,
62°33'07"W,Fig. 1),Monagasstate.MORGANetal.(1988)
establishedtheageof thesedimentsastheperiodbetween
latePleistoceneandearlyHoloceneon the basisof the
presenceof Desmodusdraculaeand Diphylla ecaudata
(Mammalia,Chiroptera);see"PaleoenvironmentandPaleo-
ecology"below.
Description and comparisons: TheCroWllofthefirst
incisor(11)(MBLUZ-P-5.117,Fig. 2b) is proportionally
low andlaterallywide.The occlusaloutlineis triangular.
Unfortunatelythe occlusalsurfaceis badly wom, thus
precludinga descriptionof its morphology.The CroWllof
the secondincisor (12) (MBLUZ-P-5.117, Fig. 2b) is
proportionallyhighandlaterallynarrow,especiallyat the
middleandbasalportionsof thetooth.Theoclussaloutline
is subtriangular.The main cusp is rostro-caudallycom-
pressedandlaterallyexpanded.The lingualshelfis sub-
horizontal,withtworoundedridgesatthemesialandlabial
margins.The labialridgeis.shorterandnarrowerthanthe
mesialridge.A minuteenamelbulgeis situatedbetween
theseridgesand the main cusp.The third incisor 13
(MBLUZ-P-5.117,Fig. 2b) is the largestincisorof the
upperseries;it is caniniform,with high, laterallycom-
pressedcrown.Themaincuspis morphologicallysimilarto
thatof the12,themesialridgeis widerandlongerthanthe
labialoneandthereis noenamelbulgebetweenthem.See
Table1 for comparisonsof incisormorphologywithother
Arctotheriumspecies.
The croWllofthe uppercanine(MBLUZ-P-5.118,Fig.
2d) is distallycurved,with apexdisto-labiallydirected.
BoththeCroWllandtherootarelabio-linguallycompressed.
ThelingualsidehasathinenameledgeextendingITomthe
baseto thecrownapex.The distalsideis convex,andthe
mesialsideis slightlyflattened.The basalmarginof the
croWllatitsmesialsidedescendsharplyandthenascends
formingaV-shapednotch.At thelowestpointof thisnotch
thereis aprotuberancewithtwoenamelcreststhatdiverge
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obliquely,onedescendingtowardthecrownapexandthe
otherrisingtowardthetoothbase.MBLUZ-P-5.118shows
the samemorphologyas UZM 5717(holotypeof Ursus
brasiliensis)butit ismuchmorerobust.Themorphologyof
thecaninetoothis similaramongArctotheriumspecies(as
well asin theentiresubfamilyTremarctinae),andthetaxa
differmainlyin thesizeof thistooth.
Thecrownof thefourthupperpremolar(P4)(VF-405,
Fig. 2a)is subtriangularin occlusalview.Thelabialmargin
is almoststraightandthelingualmarginisveryconvexoThe
labialsideof thecrownis occupiedbytheparacone(largest
cusp)andthemetacone.Bothcuspsarelaterallycompres-
sed,andconnectedbyanenamelridgethatextendsmesiodi-
stallybetweentheirapices.Thelingualsideofparaconeand
metaconeformsa flat verticalsurface.A verysmalland
roundedprotoconecanbe seenonthelingualsideof the
crown.VF-405 is widercomparedto UZM 5715(Typeof
Ursusbrasiliensis)becausethelingualprojectionbearing
theprotoconeis moredeveloped,andthecrownof UZM
5715is muchmorelaterallycompressed.In this respect
the morphologyof GP/2-T4 is the sameas thatof the
Venezuelanindividual;thesedifferencesamongspecimens
arenormalandhavebeenobservedin othertremarctine
taxa. See Table 2 for morphologicalcomparisonwith
theotherArctotheriumspeciesandTable3 for sizecom-
pansons.
Thecrownofthe firstuppermolar(MI) (VF-405,Fig.
2a)is aswideasit is long.Thelabialmarginis convexand
longerthanthelingualmargin,whichis veryconvexoThe
mesialanddistalmarginsarealmoststraightandconverge
towardthelingualside.The occlusaloutlineof thecrown
is sub-quadrate.The two labial cuspsare mesiodistally
elongated,andbotharemuchlargerthanthelingualcuspS.
The mesial cUS1;)C);¡aracone')l& lanbe,and sll'bbct.l;¡=~,~
compressedthanthedistalcusp(metacone).Theparacone
is linguallyinclined,whilethemetaconeis vertical.A small
butwelldifferentiatedcusp,theparastyle,arisesin frontof
theparacone,andthemetastyleis absent.A deepfurrow,
with severalenamelbulgeson its surface,extendsmesio-
distallybetweenthelabialandlingualcuspS.Fouror five
relativelylowcuspsarearrangedin amesiodistalserieson
thelingualmarginof thecrown.Thefirstof theseriesis a
smallcusplethatliesatthemesio-lingualangle.Thiscusp
formsacontinuouscrestwiththelargercentralcusp(proto-
cone).Twosmallcuspsliebehindtheprotocone,in frontof
themetacone;thedistalcuspis somewhatlowerthanthe
proximalone.No cingulumis observed,otherthanaslight
wideningof theenamelalongthelabialsideof themeta-
cone.The morphologyof this specimendoes not differ
Fig. 2. Fossil specimensof Arctotheriumwingei from
Venezuela.a - VF-405 (left P4 and MI) andVF-406
(leftM2);b - MBLUZ-P-5.117(left Il-3); e - MBLUZ-
P-5.122(left p4), MBLUZ-P-5.119 (left mI), MBLUZ-
P-5.120(left m2); d - MBLUZ-P-5.118 (left CI); e -
MBLUZ-P-5.121(rightmI), MBLUZ-P-5.216(rightm2).
Scalebarequals2 cm.
significantlyfromotherA. wingeispecimens,exceptfor a
thincingulumthatcrossesthelabialsideathalftheheight
of theparaconeandmetacone;this cingulumis present
in GP/2-T4 butnotinUZM 5715.SeeTable4 formorpho-
logicalcomparisonwiththeotherArctotheriumspeciesand
Table3forsizecomparisons.
The uppersecondmolar(M2) (VF-406,Fig. 2a) ex-
hibitsthemostcomplicatedmorphologyofallmolars.Both
thelabialandmesialsidesarealmoststraight;thedistal
side is roundedand the labial side presentstwo lobes
(correspondingto the paraconeandmetacone)followed
distallyby a concavity(correspondingto thetalonarea).
The occlusaloutlineis subtriangular,with the labialand
mesial (shortest)sides at right angles,and the labial
(longest)sideextendingobliquelyfromthemesio-lingual
comertothedistalend.Twolargeconicalcuspslie onthe
labialborderof thetrigonarea;themesialandlargeroneis
theparacone,andthedistaloneis themetacone.A small
parastyleoccursatthemesialsideof theparacone.A deep
furrow extendsmesio-distallybetweenthe labial and
lingualcusps,asin theMI, butitssurfaceis creasedby a
largenumberof enamelridgesándbulges.The cuspsat
thelingualborderof thecrownaresmall,lowandrounded,
forminga continuousmesio-distalseriesonly interrupted
by a shallowgrooveattheprotocone-hypoconeboundary.
Themesialmostoi'theseriesÍs a smal1andlateral1ycom-
pressedcusplet(homologoustothatdescribedfortheMI);
it is followedby a largerroundedcusp,the protocone,
situatedin front of the paracone-metaconeboundary.
Behindtheprotocone,in thetalonarea,thereis a ridge
correspondingto thehypocone;thisridgebecomeslower
distally.VF-406 (asin GP/2-T4)presentsaslim,horizontal
andwrinkledsurfaceonthelingualsideof theridgeformed
~'j "¿.~~'!}t>k\"¿.'ú.<;!.\\>,~t>"'0\'0~'0'ú.~\"'~~ "'\)'0"~), 'WIt\\~ \It\;:,
surfaceis flatandsubhorizontalinUZM 5723.SeeTable5
formorphologicalcomparisonswiththeotherArctotherium
speciesandTable3for sizecomparisons.
Thecrownofthelowerfourthpremolar(P4)(MBLUZ-
P-5.122,Fig. 2c) is ovalin occlusalview.The maincusp
(protoconid)is relativelylowandoccupiesalmostheentire
crown;a verysmallcuspletlies at thedistalsideof the
crown.SeeTable6 for morphologicalcomparisonswith
otherArctotheriumspeciesand Table 3 for size com-
pansons.
The crownof the lowerfirst molar(mI) (MBLUZ-
P-5.119,Fig. 2c, andMBLUZ-P-5.121,Fig. 2e) is sub-
rectangular,with lingualmarginsalmoststraight,labial
marginwith two convexities(at thetrigonidandtalonid
areas)andmesialanddistalmarginsrounded.Thetrigonid
bearsthreemaincusps,i.e.paraconid,protoconidandmeta-
conid, and an accessorycusp (alwayspresentin Tre-
marctinae)onthedisto-labialsideoftheprotoconidnearits
base.Theparaconidliesonthemesialmarginof thecrown
andisrelativelysmallerthantheprotoconid.Theprotoconid
is themostconspicuouscusp;it occupiestheentirewidthof
thecrownandcompletelyseparatestheparaconidfromthe
metaconid.Themetaconidis smallerthantheparaconidand
liesonthelingualsideof thecrownjustbehindtheproto-
conid.The talonidbearstwomaincusps,hypoconidand
entoconid,separatedfromtheprotoconidandmetaconidby
a deepnotch.Thelargerhypoconidis situatedonthelabial
292 L. H. SoibelzonandA. D. Rincón
A. angustídens
A. tarijense'
A. wingei
A. tarijense
A. vetustum
A. tarijense
A. angustídens
A. bonariense
A. tarijense
A. vetustum
A. angustidens
A. tarijense~ ~
400
1
o
L
margin and formed by two cusps.The entoconidis
relativelysmall,formedby twocusps,andsituatedonthe
lingualside of thetalonid.The maindifferencebetween
MBLUZ-P-5.ll9 andMBLUZ-P-5.l2l is therobustnessof
theformer(seeTable3),andthewearshownby theproto-
conidapexof thesamespecimen.Exceptforsize,thereare
no remarkabledifferencesbetweenthosespecimensand
othersassignedtoA.wingei.SeeTable7formorphological
comparisonswith otherArctotheriumspeciesandTable3
for sizecomparisons.
The crownof thelowersecondmolar(m2)(MBLUZ-
P-5.l20, Fig. 2c, andMBLUZ-P-5.2l6, Fig. 2d) is sub-
rectangulartokidney-shaped.Themesialanddistalmargins
arerounded,thelingualmarginis almoststraightandthe
labialmarginshowstwoconvexzonescorrespondingtothe
trigonidandthehypoconid.The talonidareais noticeably
largerthanthe trigonid.A wrinkledmesio-distalvalley
splitsthecrownfrommesialto distalmargins,andis only
interruptedby the greatdevelopmentof metaconidand
protoconid.These two cuspsoccupyalmostthe entire
trigonidarea;theyfacingeachotheron oppositelateral
sidesof the crown,andtheir apicesareconnectedby a
conspicuoustransversalenamelridge.The paraconidis
1200km
I
Fig. 3.Map of mainSouthAmericanlocali-
ties for fossil tremarctines(modifiedfrom
SOIBELZON2002a).1. FalcónState,Vene-
zuela.2.MonagasState,Venezuela.3. Ceará
State,Brazil.4.BahiaState,Brazil.5.Minas
GeraisState,Brazil.6.Tarijavalley,Bolivia.
7.Río NegroCounty,Uruguay.8.EntreRíos
Province,Argentina.9. SantaFe Province,
Argentina.10. CoastalandcentralBuenos
AiresProvince,includingBuenosAires and
La PlataCities,Argentina.11.Marinecliff
in SE BuenosAiresProvince,Argentina.12
Pali Aike NationalPark and "Cueva del
Milodon", Chile. Only Arctotheriumwingei
hasbeenrecordedin sites1 to 5. Modified
fromSOIBELZONetal. (2005).
2
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not present,eventhoughsomeauthorsbelievethatit is
representedby asmallcuspletlyingatthemesialmarginof
theCroWll(TORRES1988).The largercuspin thetalonid
areais thewideconicallabialentoconid;theentoconidis
representedbytwolaterallycompressedcuspsarrangedina
mesio-distallineonthelingualmarginof thecrown.As in
themI, thereareno remarkabledifferencesbetweenthese
specimensandothersassignedtoA. wingeiexceptfor size
(seeTable3). SeeTable8 for morphologicalcomparisons
with otherArctotheriumspeciesandTable3 for sizecom-
pansons.
4. Paleobiogeographicsignificance
Thesenewrecordsfill aninformationvacuumin the
fossilrecordof Tremarctinaebearsin northernSouth
America,whiletheyallowto discussthedistribution
of tremarctinesin SouthAmericaatthelatestPleisto-
cene-earlyHolocene,just beforethe extinctionof
short-facedbears.Only two speciesare reliably
recordedforthisperiod,A. tarijensein southernSouth
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Fig. 4.Mapof probabledistributionofArcto-
theriumwingei(areal) andA. tarijensis(area
2) duringtheUpperPleistocene-LowerHolo-
ceneandthecurrentdistributionof Tremarc-
tosornatus(black,takenfromCAVELIERetal.,
in press). The map also shows biome
distributionin SouthAmericaduringthelast
interglacialmaximum(takenfromCIONEetal.
2003).Theboundariesof vegetationareasare
tentative.CIONEet al. (2003)subdividedthe
vegetationtypesintol) openareas(horizontal
broken lines; ProvinciasSabana,Desierto,
Monte, Pampeana,Patagónica,Altoandina,
Páramo, Puneña, Prepuneña, Guayana);
mountainsareincludedin this subdivision),
2) intermediatevegetatedareas(right-to-Ieft
slantedlines; ProvinciasCaatinga,Chilena,
Espinal,Cerrado,Chaqueña),and3) forested
areas(left-to-rightslantedlines; Provincias
Amazónica, Paranense,Yungas, Pacífica,
Atlantica,Subantártica,Venezolana).Blank
areasindicateareasabove2,000masl.
America,from Tarija to southernChile, incIuding
UruguayandArgentina(SOIBELZONetal. 2005)and
A. wingeinnorthernSouthAmerica,alsofromTarija
toVenezuela,includingBrazil(Fig.4).A thirdspecies
couldhaveoccurredthereat thattime:Tremarctos
ornatus,thespectacIedbear,whichhasbeenrecorded
at4030and2725yearsBP in archaeologicalsitesin
Colombia(CORREAL1990;PEÑA& PINTO1996)and
at 1500yearsBP in Perú(FLORES1975).Assuming
thatthegeographicaldistributionof T.ornatusbythe
latePleistocenewasthesameasitspresent-dayrange,
wecanenvisionthesetreespeciesoccupyingalmost
all of SouthAmericawithoutoverlapping,except
for theTarijavalley(Fig.4). T. ornatusinhabitsthe
"CordilleradelosAndes"fromVenezuelato Bolivia
acrossColombia,Ecuadorand Perú, with a re-
markablepreferencefor higWandforests(between
1800and 3100 metersasl). On the other hand,
the short-facedbearswere adaptedto openareas
20
40
..- -.
o 400
b:d
1200
I
(SOIBELZON2002a)andwererecordedin low lands.
Tarija,the only localitywherethe distributionsof
thesethreespeciesoverIap,is locatedat1860meters
asl,thelowerboundaryfor thepreferredaltitudeof
T. ornatusandthehighestlocalityrecordedfor A.
wingeiandA.tarijense.Thisparticularsituationcould
be relatedto thebiomesexistingin theareaduring
that time (Fig. 4). Thus, we could speculatethat
A. tarijensewas adaptedto openareas(savannas,
deserts,backwoods,grasslands,etc.)whileA. wingei
inhabitedinterrnediatev getatedareas,andT.ornatus
occupiedtheareasat 1800m asl,whichcomprisea
mix of forestedand interrnediatevegetatedareas
(CAVELIERetal.,inpress,andothers).In addition,the
210S parallelof latitudeseemsto representabarrier
forboththenorthernbears(A.wingeiandT.ornatus)
andthe southemspecies(A. tarijense).The paleo-
biologyofA. wingeiandA. tarijenseisnotknown,but
the differencesin teethmorphologyare not large
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enoughto infer majordietarydifferencesbetween
thesespecies.Theydiffermain1yingeneralbodysize,
withA. wingeibeingthesmallerof thetwo;thus,A.
tarijensecou1dhavebeenadaptedto more open
environments,as shownin Fig. 4. Then again,the
teethmorpho10gyof T. ornatusis 1essspecialized,
allowinga diet with wide varietyof components
(PEYTON1980).Manymorefossi1findings,especially
in centralSouthAmerica,will benecessaryto arrive
atdefinitiveconc1usions.
5. Paleoenvironmentand paleoecology
The Guácharocaveis 10cated3 km northeastfrom
Caripetown,Monagasstate(SVE, 1971;Fig. 1).The
cavehasanhorizontalextensionof 9.425meters,and
thefossi1remainstudiedwerefoundin apa1eosoi1in
Ga1eriadel Chorro, immediate1yafterthe passage
PasodelVientothatrepresentsanaturalfauna1barrier.
Thechrono10gyof thesefossi1sis notyetdetermined,
butthepresenceofDesmodusdraculaeandDiphylla
ecaudatain cavestratahave1edtotheassumptionof
lateP1eistocenetoearIyHo10ceneage(MORGANetal.
1988).
The Muacodepositlies at thenortheastemcoast
of Falcónstate,betweentwo villages,Muaco and
Carriza1,and3kmeastof LaVeladeCorotown(Fig.
1).Thesite,awaterspringwithapproximate1ythree
metersdeepof swampsediments,has beenradio-
carbondatedatbetween16,375::1::400 and 9,030 ::1::
240yearsBP,thuscorrespondingchrono10gicallyto
lateP1eistocene- earIy Ho10cene(BOCQUENTIN-
VILLANUEVA 1979).
CRUXENT(1961)interpretedthis fossi1bed as a
humanoverkill site; he identifiedsevera1pierced
megamma1skullsandmanyboneswhoseapophyses
showedsignsof fire exposure.However,thefauna1
compositionis trophicallyba1anced,comprising
typica1P1eistocenemegaherbivoressuchas Eremo-
theriumlaurilardi,Glossotheriumtropicorum,Stego-
mastodonwaringi,Glyptodonclavipes,Macrauchenia
patachonica,Odocoileusperuviana,andMixotoxodon
larensis,and camivoressuch as Puma concolor,
Pantheraonca,Canisdirus,andConepatussemistria-
tus(BOCQUENTIN-VILLANUEVA1979).
This typeof fauna1assemb1ageresemb1estheHot
SpringsMammothsitein SouthDakota,UnitedStates
of America(AGENBROAD& MEAD 1994),because
both contain 1argeherbivorousmamma1swhi1e
camivoresarepoorIyrepresented;a1so,bothsitesare
formedbyagypsiferousdeposit,withwaterandgrass
onthesurface(BOCQUENTIN-VILLANUEVA1979).It is
possib1ethat in Muaco, as in Hot Springs,the
megamamma1swereattractedby theavai1ab1ewater
ancl/orgrasstothevicinityofthewaterspring,on1yto
becometrappedanddieon enteringthepond.After
these1argeherbivoresdied,theirbodiescou1dhave
attractedcamivoresor opportunisticanimals suchas
jaguarsanddirewo1ves,whichwou1da1sobecome
entrappedin thewaterho1eanddie (AGENBROAD&
MEAD1994).
Thus,Muacowasoneof thefew siteswithwater
resourcesavai1ab1ein thenorthcoastof Falcónstate
duringthelateP1eistocene;aplacethatanima1s,uch
asA. wingei,visitedin ordertodrink,on1ytobecome
victimsof waterho1entrapmentratherthanhuman
hunting.
6. Conclusions
Threenew fossi1specimensof Tremarctinaebears
collectedin Lujaniansedimentsof twoVenezue1an
10ca1itiesaredescribed.One (VF-405 andVF-406)
comesfromtheMuacopa1eonto10gica1siteandthe
othertwo (MBLUZ-P-5.216to P-5.122)comefrom
"CuevadelGuácharo".All of themareassignedhere
to Arctotheriumwingei(simi1ar1yto theotherfossi1
bearsprevious1ydescribedfrom Venezuela).They
representhe first specimensof this specieswith
accuratestratigraphicprovenance,sincethosefrom
Bolivia1ackstratigraphicnformationandthosefrom
Brasilwerefoundoutof stratigraphiccontext.In this
respect,thesenewrecordssupportheLujanianage
invokedforthespecimenscollectedinBrazi1iancaves
(seeSOIBELZONetal.2005).
The pa1eobiogeographicre onstructionpresented
hereinterpretstheobservedpa1eodistributionf A.
wingeiandA. tarijenseasdifferentia1environmenta1
preferences,probab1yassociatedwith thebodysize
differencesbetweenthesespecies.In thissense,the
geographicdistributionof A. wingei (the smallest
SouthAmericanfossi1bear)cou1dhavebeenin-
fluencedby the less openenvironmentsoccurring
northof1atitude210Sbytheendof theP1eistocene.
In addition,abriefdiscussionof thepa1eoenviron-
mental and pa1eoeco10gica1interpretationof the
fossi1iferoussitesisprovided.
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Table1.ComparativemorphologyofupperincisorsofArctotheriumspecies.l. Relativesizeof distalridge;2.Occurrence
of enamelbulgebetweenmesialanddistalridges;3.Relativesizeofmesialridge.
""' 1- 2
N 1- 2
N 1- 3
A.wingei
verysmall
present
verysmall
present
large
large
A. vetustum
verysmall
present
verysmall
present
verysmall
small
A. angustidens
small
absent
small
absent
large
lar,[e
A. tarijense
large
present
big
present
large
large
Table2.ComparativemorphologyofP4 ofArctotheriumspecies.l. Occurrenceof linguo-distalcingulum;2.Comparative
heightof paraconeandmetaconerelativeto eachother;3. Occurrenceandrelativesizeof protocone;4. Orientationof
surfaceformedbythelingualsidesofparaconeandmetacone.
A. wmgei A. vetustum A. angustidens A. bonariense A. tarijense
1 absent present absent absent absent
paraconemuch paraconehigher paraconemuch paraconemuch paraconemuch2 morehigher thanmetacone morehigher morehigher morehigher
thanmetacone thanmetacone thanmetacone thanmetacone
presentand presentand presentand
variable
3 absent presenceandrelativelysmall relativelysmall relativelybig relativelysmall
4 vertical slightlyinclined vertical slightlyinclined vertical
lingually lingually
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. Table3. Measurements(in cm) of P4-M2 andp4-m2seriesof "Cuevadel Guácharo"(Monagasstate,Venezuela)and
Muaco (FalcónState,Venezuela)bearsandadditionalspecimensof A. wingeifIom localitiesin Brazil andBolivia.
Meanvaluesfor otherArctotheriumspeciesareprovidedfor comparison.(L) greatestmesio-distallength;(W) greatest
labiolingualwidth;(1)datatakenfIomTRAJANO& FERRAREZZI(1994);(2)datatakenfIomCARTELLE(1998).
P4 M1 M2 p4 m1 m2
L W L W L W L W L W L W
VF504 1,60 1,26 2,14 1,98
VF 406 3,10 2,12
MBLUZP-5.119 2,06 1,38
MBLUZP-5.120 1,99 1,49
MBLUZP-5.121 2,27 1,32
MBLUZP-5.122 0,77 0,66
MBLUZP-5.216 1,90 1,35
MACN 1453 2,72 1,55 2,4 1,7
UZM 5715 1,83 1,27 2,24 2,1
UZM 5721 2,8 1,4
UZM 5722 2,4 1,66
UZM 5723 2,97 2
UZM 5249 2,36 1,42 2,1 1,65
MACN 6273 1,2
GP-2T4 (1) 1,42 1,04 2,10 1,97 2,64 1,96 0,82 0,61 2,46 1,40 2,20 1,61
MHN1 (1) 1,84 1,33 2,32 2,22 3,07 2,24
ICG-10 (2) 1 0,5 2,4 1,2 2,1 1,5
A. vetustum 2 1,65 2,5 2,5 3,62 2,7 1,25 1,05 3,01 1,83 2,61 2,1
A. tarijense 2,31 1,9 2,69 2,98 3,65 2,87 1,5 1,2 3,54 2,12 3 2,21
A. bonariense 2,43 2,1 3,1 3,3 4,03 3 1,47 1,2 3,96 2,32 3,13 2,54
A. angustidens 3,09 2,L_3,01 _3~1 4.39 3.10 1,65 1,5 3,98 2,51 3,44 2,63
Table4.ComparativemorphologyofMl ofArctotheriumspecies.1.CrownshapeinoccIusalview;2.:OccIusaloutlineof
lingualmargin;3. Comparativeheightof paraconeandmetaconerelativeto eachother;4. Relativesizeof theparastyle;
5. Heightandpositionof protoconeandhypocone,anddifferentiationbetweenthem;6. Differentiationof a cuspletat
themeso-Iabialangleoftheprotoconebase;7.Protoconemorphology.
A. wingei A. vetustum A. angustidens A. bonariense A. tarijense
Sub-rectangular, Sub-rectangular, Sub-rectangular,
sub-quadrate sub-quadrate
mesio-distal mesio-distal mesio-distal
diametergreater diametergreater diametergreater
thanlabio-lingual thanlabio-lingual thanlabio-lingual
slightlyconvex
withan acute
2 veryconvex straight veryconvex convex projectioninthe
mesio-lingual
angle
3 paraconehigher equal
paraconehigher paraconehigher paraconehigher
thanmetacone thanmetacone thanmetacone thanmetacone
4 small big small medium mediumtosmall
lowsandpoorly lowsandpoorly highsandwell highsandwell highsandwell
differentiated, differentiated, differentiated, differentiated, differentiated,5 locatednearthe locatednearthe locatedon the locatedon the locatedonthe
mesio-distalaxis mesio-distalaxis
lingualborder lingualborder lingualborderof thecrown of thecrown
baddifferentiated baddifferentiatedwelldifferentiated verywell verywell
6 fromthe fromthe fromthe differentiatedfrom differentiatedfrom
protocone protocone protocone theprotocone theprotocone
elongatedand
7 rounded rounded laterally rounded rounded
comQ.ressed
el'
298 L. H. Soibelzon and A. D. Rincón
Table5. Comparativemorphologyof M2 of Arctotheriumspecies.l. Occlusaloutlineof mesialmarginof thecrown;
2.Morphologyofmesio-lingualangleofthecrown;3.Relativesizeofparastyle;4.Height,arrangementanddifferentiation
oftrigonlingualcusps;5.Morphologyandnumberofhypoconeapices;6.Morphologyoftrigonandtalon.
Table 6. Comparativemorphology of p4 of Arctotheriumspecies. 1. Crown shapein occlusal view; 2. Protoconid height
andmorphology;3. Relative size andmorphologyofthedistalcusplet.
Table7.ComparativemI morphologyinArctotheriumspecies.1.Occurrenceof cuspletbetweenparaconidandprotoconid;
2.Numberof entoconidapices;3.Numberofhypoconidapices;4.Morphologyofdistalcrownmargino
Table8.Comparativem2morphologyinArctotheriumspecies.1.Number of entoconidapices;2.Morphology,heightand
numberofhypoconidapices;3.Morphologyof distalcrownmargino
A. wmgei A. vetustum A. angustidens A. bonariense A. tarijense
1 straight straight convex Sub-straight Sub- straight
2 small and large conforming
small and large conforming large conforming
rounded an acute shelf rounded an acute shelf an acute shelf
3 small large small small small
conforming a low conforming a low conforming a high conforming a high conforming a high
4 and continuous
and continuous and continuous and continuous and continuous
ridge without ridge without ridge, but better ridge, not well ridge, not well
differentiation differentiation differentiated differentiated differentiated
one apex one apex
two apex, the two apex, the
5 elongated in elongated in mesial one bigger ? mesial one bigger
mesio-lingual mesio-lingual than the distal than the distal
direction direction
conforming a conforming a well divided one well divided one well divided one
6 single single
from each other from each other from each other
masticatory masticatory by a high labio- by a high labio- by a high labio-
surface surface lingual ridge lingual ridge lingual ridge
A. wingei A. vetustum A. angustidens A. bonariense A. tarijense
1 wideellipsoid wideellipsoid
wideellipsoidto Sub-circle wideellipsoidcircle
2 lowandrounded lowandroundedhighandacute lowandrounded
highandacuteor
rounded
3 smalland smalland largeandacute
verysmalland largeand
rounded rounded rounded rounded
A. wmgei A. vetustum A. angustidens A. bonariense A. tarijense
1 absent absent present absent present
2 2 2 2or3 2 2
3 2 2 1 2 2
closed closed oQen closed closed
A. wingel A. vetustum A. angustidens A. bonariense A. tarijense
2 3 3 3 2
2 low,acute,
low,
high,acute,one high,mesio-distally high,acute,one
oneapex rounded, apex elongated,twoapexes apexoneapex
3 closed closed open closed closed
